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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PURPOSE: To provide a multi layered coated type magnetic recording medium excellent in recording and reproducing 
property in a wide range from a long wavelength range to a short wavelength range. 

CONSTITUTION: An underside magnetic layer containing magnetic powder having relatively low coercive force 
suitable for long wavelength recordingis provided on a nonmagnetic base body as the underside magnetic layeran 
upperside magnetic layer containing a magnetic powder suitable for recording in short wavelength and having small 
grain diameter and high coercive force is provided on it. And kinds and volume of the magnetic powder and resin 
binder contained in the upperside magnetic layer are properly selectedandat the same timemuch lubricant is contained 
in upperside magnetic layer at the stable condition. As a resultas enough stable lubricant effect under various 
environments for usage is shownsurface and interface of both magnetic layers of upperside and underside become 
smooth even when upperside magnetic layer is made thin. Accordinglyan excellent magnetic recording medium 
providing thin and smooth upperside magnetic layer improved in dispersing ability and tilling ratio of magnetic powder 
and keeping stable traveling property and durability even at a wide range environment for usage can be obtained. 



CLAIMS 



[Claim(s)] 

[Claim l]In a magnetic recording medium which forms a bottom magnetic layer containing magnetic powder for long 
wavelength recordand a resin binderand an upper part magnetic layer containing magnetic powder for short wavelength 
recordand a resin binder on a nonmagnetic baseThe amount of resin binders contained in said upper part magnetic layer 
is magnetic powder. As opposed to 100 weight sections A magnetic recording medium with which a lubricous dose 
which is made into the range of two to 1 2 weight sectionand is contained in said upper part magnetic layer is 
characterized by a thing of said amount of resin binders for which half amount is made into the range of 5 times the 
amount or less above at least. 

[Claim 2] A magnetic recording medium given in range claim 1 of an application for patent wherein thickness of said 
upper part magnetic layer is the range of 0.05 - 0.5 mum. 

[Claim 3] Range claim I of an application for patentwherein a resin binder contained in said upper part magnetic layer 
is a resin binder which has a sulfonic acid metal baseor a magnetic recording medium given in 2. 
[Claim 4]Said magnetic powder for long wavelength record is coercive force He 300 - 1000 Oe and saturation 
magnetization. Range claims I and 2 of an application for patent being the magnetic powder beyond 70 emu/ccor a 
magnetic recording medium given in three. 

[Claim 5]Said magnetic powder for short wavelength record Coercive force He 500 - 3000 OeRange claims I2and 3 of 
an application for patent being metal-powder [ which makes a subject iron of particle diameter 0.05 - 0.3 mum ] or 
coercive force He 500 - 3000 Oeparticle diameter 0.01 - the hexagonal ferrite powder of 0. 1 mumor a magnetic 
recording medium given in four. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[000l][Objects of the Invention] 
[0002] 



[Industrial Application]This invention relates to the magnetic recording medium of the high recording density excellent 
in the recording characteristic in a wavelength area wide range from a short wavelength region to a long wavelength 
region. 
[0003] 

[Description of the Prior Art]Conventionallythe magnetic recording medium of the coating mold is obtained by 
applying magnetic powdersuch as gamma-ferrite and iron powderwith a resin binder on basessuch as polyester film. 
This resin binder is added in order to secure the dispersibility of magnetic powderand the running durability of a 
medium. 

Usuallythe addition is magnetic powder. At least ten or more weight sections are needed to 100 weight sections. 

[0004]By the wayas one of the methods of meeting the demand of high-recording-density-izing in recent years to a 
magnetic recording mediumthe particle diameter of magnetic powder is made small and to make the coercive force 
(He) high moreover is tried. Thusas magnetic powder for magnetic recording media corresponding to high-recording- 
density-izingparticle diameter by atomization at present. Super-particle hexagonal powdersuch as a metal powder of 0.3 
micrometer or less and a barium ferriteis suitable. It is because the medium which applied such magnetic powder 
smoothly by the high filling factor cannot be easily influenced by the demagnetizing field effect in addition to magnetic 
powder being detailedso high density recording becomes possible. 

[0005]Howevergenerallythe magnetic layer using the magnetic powder of the diameter of a granule and high coercive 
force has the fault that the record reproduction output in a long wavelength region declinesalthough the record 
reproduction output in a short wavelength region is large. Thenin order to cancel this faultthe bottom magnetic layer 
which uses the magnetic powder of low coercive force comparatively as magnetic powder for long wavelength record 
is provided on a baseThe upper part magnetic layer which uses the diameter of a granule and the magnetic powder for 
short wavelength record of high coercive force on it is providedand the two-layer type spreading magnetic recording 
medium made to correspond to the wide wavelength range is proposed. 

[0006]In order to fully demonstrate the characteristic in the case of such a two-layer type coating mediumit is desirable 
to set the thickness of an upper part magnetic layer as a submicron region. For that purposeit is also required to prevent 
it not only improving surface smooth naturebut making surface roughness of an upper part magnetic layer as small as 
possibleand also making surface roughness of a bottom magnetic layer as small as possibleand the surf ace nature of a 
bottom magnetic layer influencing the surface nature of an upper part magnetic layer. 

[0007] In order to aim at improvement in the record reproduction output of a mediumin the magnetic paint which 
constitutes an upper part magnetic layerit is required that magnetic powder particles are distributed in a resin binder in 
the state near a primary particlethat the filling factor to the inside of the resin binder of magnetic powder particles 
should be raised as much as possibleetc. 
[0008] 

[Problem(s) to be Solved by the Invention]Howeverin such a conventional two-layer type coating 
mediumgenerallysince the surface nature of a bottom magnetic layer influenced the surf ace nature of an upper part 
magnetic layerit was difficult [ it ] to maintain the coating thickness of an upper part magnetic layer to a submicron 
region. The problem that the disorder produced in the interface of a bottom magnetic layer and an upper part magnetic 
layer enlarged the noise at the time of record reproduction had also occurred. Such a problem has appeared remarkably 
especially when applying simultaneously a bottom magnetic layer and an upper part magnetic layer. For exampleit is 
coating thickness by simultaneous spreading. In forming an upper part magnetic layer of 0.5 micrometer or lessa part of 
bottom magnetic layer has also produced the phenomenon projected to an upper part magnetic layer. Simultaneous 
spreading means applying the upper layer herebefore the organic solvent of a coat evaporates and finishing dryingafter 
applying a bottom layer coatand even if some time progress is while applying each classit considers that this is 
simultaneous. 

[0009] However the kind of various organ icitysuch as carbon black used with a resin binderabrasive soap or 
lubricantand inorganic additive and quantity may depend again the surface nature of the interface of an upper part 
magnetic layer or upper part bottom both magnetic layers which was described aboveit will receive big influence. 
[0010]For exampleby increasing a lubricant additionthe surface nature of a medium improves and is smoothed. 
Howeveralso when an addition is increasedthe lubricant which fulfills the conditions of securing the running durability 
of a medium over a long time under an extensive operating environment is rather difficult to getand addition of various 
lubricant is tried until nowbut. Under the present circumstancesthe medium which reconciled surface smooth nature 
and running durability is not yet obtained. 

[001 l]It is becoming very difficult to mix this with a resin binder in the state near a primary particle as the magnetic 
powder particles used for an upper part magnetic layer are diameter[ of a granule ]-ized. Similarlythe amount of resin 
binders is lessened as much as possibleand it is also becoming much more difficult about the filling factor of magnetic 
powder increase and to make surface roughness small moreover. Thusthe degree of technical difficulty to improvement 
in the record reproduction output of a magnetic recording medium is in the actual condition to double with diameter[ of 
a granule ]-izing of magnetic powder particles. 

[00l2]That isto the demand of high-recording-density-izingit cannot say that the dispersion techniques of the magnetic 
powder for upper part magnetic layers of a super-particle were fully establishedand it cannot be said at present that 
improvement in the smooth nature of a film surface and the packing density of the magnetic powder of an upper part 



magnetic layer is also enough. As a resulta short wavelength record reproduction output to the extent that it is expected 
from the particle diameter of the magnetic powder of an upper part magnetic layer is not yet obtainedeither. When 
distribution of the magnetic powder used for the paint for upper part magnetic layers is poorthe problem that the noise 
at the time of record reproduction increases is producedand this also serves as a cause which makes short wavelength 
record difficult. 

[0013]Thenin [ this invention is made that such a conventional difficulty should be canceledand ] the high recording 
density magnetic recording medium of two-layer compositionThe dispersibility and the filling factor of magnetic 
powder in an upper part magnetic layer are raisedsurface smooth nature is raisedand it sets it as the purpose to provide 
the outstanding high recording density magnetic recording medium in which the running durability which covered the 
long time and was moreover stabilized under the extensive operating environment is shown. 
[OOI4][Elements of the Invention] 
[0015] 

[Means for Solving the Problem]ln a magnetic recording medium with which a magnetic recording medium of this 
invention forms a bottom magnetic layer containing magnetic powder for long wavelength recordand a resin binderand 
an upper part magnetic layer containing magnetic powder for short wavelength recordand a resin binder on a 
nonmagnetic baseThe amount of resin binders contained in said upper part magnetic layer is magnetic powder. As 
opposed to 100 weight sections A lubricous dose which is made into the range of two to 1 2 weight sectionand is 
contained in said upper part magnetic layer is characterized by a thing of said amount of resin binders for which half 
amount is made into the range of 5 times the amount or less above at least. 

[00) 6]In this inventionwith a carbon numbers of 12 or more fatty acid or fatty acid estersilicone oilan aliphatic series 
modified silicone oilfluorination silicone oila tluorinated hydrocarbon oiletc. are raised as usable lubricantfor example. 
It is independent in theseor several sorts can be mixed and used. 

[001 7]Since a filling factor of magnetic powder falls and a record reproduction output of a medium declines in being 
unable to attain a flattening effect of a coating film which carries out expected when an addition of lubricant is less than 
a moiety of the amount of resin binders butexceeding 5 times of the amount of resin binders on the other handit is not 
desirable. 

[0018]ln this inventionit is thin so that an upper part magnetic layer may mention laterand a resin binder addition is 
smalland since it is the coating film structure where a detailed gap exists among magnetic powder particles of an upper 
part magnetic layera bottom magnetic layer can also be used as a supply layer of lubricant. In this caseit is good also as 
a lubricant supply layer to add lubricant so much to a bottom magnetic layeror good also as multilayer structure which 
provided an interlayer who contained lubricant so much between an upper part magnetic layer by which a lot of 
lubricant was addedand a bottom magnetic layer by which lubricant of quantity was added conventionally. 
[0019]This invention is defined as a resin binder with a total amount of a resin binder added at the time of 
distributionand a hardening agent added in advance of spreading. The amount of resin binders is magnetic powder. It is 
desirable to 100 weight sections the range of two to 12 weight section and that it is the range of 3 - 8 weight-section ** 
more preferably. When the amount of resin binders is less than the amount part of duplexsit is difficult to fully 
distribute magnetic powderand since a record reproduction output made into the purpose is no longer obtained and 
required film strength is also no longer obtainedit is not desirable. On the other handsince a record reproduction output 
which a filling factor of magnetic powder falls and is similarly made into the purpose is no longer obtained when the 
amount of resin binders surpasses 12 weight sectionsit is not desirable. 

[0020]A bottom magnetic layer of thickness of each class in a magnetic recording medium of this invention is 1-3 
micrometers. It is desirable to constitute an upper part magnetic layer in the range which is 0.05 to 0.5 micrometer. 
When bottom magnetic layer thickness is less than 1 micrometercharacteristic reservation as a long wavelength 
recording layer becomes difficult. When bottom magnetic layer thickness is thicker than 3 micrometersreservation of 
surface nature and reservation of film strength become difficult. Since the target function falls in adhesive strength or 
short wavelength recording reproduction characteristics when upper part magnetic layer thickness is less than 0.05 
micrometerit is not desirable. A maximum of upper part magnetic layer thickness is establishedrespectively from a 
viewpoint of the space loss effect for a fall of surface natureor long wavelength record. 

[0021] As a resin binder a bottom magnetic layer usable to this inventionand for upper part magnetic layersA hydroxyl 
groupa carboxyl groupa phosphate groupsulfone groupsor these metal basesOr a polyvinyl chloride acetate copolymer 
which has polar groupssuch as an amino groupan alkylamino groupammoniumand an alkylammonium groupPolyester 
resinpolyether resinpolyurethane resina poly acrylic resinetc. are suitableand what has a sulfonic acid metal base is 
especially suitable as a resin binder of this invention. The reason is considered for these resin to often stick to magnetic 
powderand to help distribution probably. These polar groups do not need to exist independently in a pitch childand 
even if it makes two or more sorts of polar groups live together in the same moleculethey do not spoil the purpose of 
this invention at all. in order the number of these polar groups in a resin binder is important and to suit the purpose of 
this invention - at least ~ the range of 0.01 mmol/g - 4.0 mmol/g « more - desirable - It is the range of 0.05 mmol/g - 
2.0 mmol/g. 

[0022]In this inventionthe above-mentioned resin binder is a molecular weight. A thing of the range of 1000-60000 is 
preferred. Howeverin order for the resin binder of each class to fluctuate a molecular weight somewhat for the 
purposefor exampleto secure high filling factor- ization of magnetic powder in an upper part magnetic layeras a 
molecular weight (Mw) of a resin binderit is in a mentioned range and a comparatively small thing is used, molecular 



weight By less than lOOOan effect as a binder is smalland if 20000 is exceededit will become difficult for an initial 
complement of a resin binder to increase and to attain a desired high tilling factor. That isas a molecular weight of a 
resin binder for upper part magnetic layersthe range of 1000-20000 is desirable. Generally a resin binder which has 
10.000 or more high molecular weights is used for the bottom magnetic layers aiming at durability enhancement. 
[0023]By the waya sulfonic acid metal base is introduced as follows among polar groups of a resin binder concerning 
this invention. Firstwhen a resin binder containing a sulfonic acid metal base is resin by vinyl polymerizationit is 
obtained by usually carrying out copolymerization of a vinyl monomer containing these polar groups and the usual 
vinyl monomer. When a resin binder containing the above-mentioned polar group is polyester resin or polyurethane 
resinPolyvalent salt group acid or polyhydric alcohol in which polyvalent salt group acid or polyhydric alcohol which 
is these constituentsand the above-mentioned polar group were introduced is mixedand it is obtained by performing a 
condensation reaction. As a monomer used for manufacture of resin containing a sulfonic acid metal basepolyvalent 
salt group acidor polyhydric alcoholthey are vinylsulfonic acidvinylbenzene sulfonic acidand 2-acrylamidefor example. 
Metal salt of-2-methylpropanesulfonic acidor compound expressed with the following chemical formula 

(M is an alkaline metal and ph is an aromatic ring) etc. -- it is raised. 

[0024]As a usual polyvinyl resin monomer by which copolymerization is carried out to a vinyl monomer which has 
polar groupssuch as these sulfonic acid metal basesVarious monomerssuch as VCM/PVCvinyl alcohola inaleic 
anhydridevinyl acetatevarious acrylate monomersa vinylidene chloridea vinyl acetalvinylbutyralacrylic 
esteracrylonitrileand styreneare raised. 

[0025]As usual polyhydric alcohol by which copolymerization is carried out to polyvalent salt group acid which has 
polar groupssuch as these sulfonic acid metal basel4-butanedio!16-hexamethylenediolcyclohexanediolethylene glycola 
diethylene glycoltriethylene glycolpropylene glycolglycerinneopentyl alcoholetc. are raised. As polyvalent salt group 
acid which carries out copolymerization to polyhydric alcohol which has polar groupssuch as a sulfonic acid metal 
baseterephthalic acidisophthalic acidadipic acidsebacic acidoxalic acidsuccinic acida glutaric acidPIROMERIN 
acidsuberic acidazelaic acidetc. are raised. 

[0026]In resin concerning this invention containing a sulfonic acid metal base obtained by the aboveEspecially 
polyester polyurethane system resin is excel lentand polyester polyurethane system resin which introduced polyvalent 
salt group acid or polyhydric alcohol as for which four or more carbon numbers have an aliphatic series chain to 18 is 
especially suitable in a resin skeleton. Aromaticdiisocyanate [ still like tolylene diisocyanate ] in which these polyester 
polyurethane system resin is. Or l4-tetramethylendiisocyanatel6-hexamethylene diisocyanatelt is obtained by making 
aliphatic series diisocyanatesuch as isophoronediisocyanatereact with a chain elongation agent like ethylene glycoland 
dispersibility and endurance of polyester resin can be raised further. Various kinds of resin binders can be used together 
for the purpose of aiming at improvement of a mechanical strength of a coatperformance traverseetc. As resin which 
can be used togetherpolyurethane resinpolyester resinpolycarbonate resinA poly acrylic resinpolyamide resinan epoxy 
resinphenol resinPolyether resinphenoxy resinmelamine resinvinyl butyral resinfuran resinvinyl chloride resinvinyl 
acetate resinvinyl alcohol resinthese mi xturesor copolymer is raised. Loadings of these concomitant use resin binder are 
suitably set up within 80 % of the weight to all the resin binders. 

[0027]ln order to raise a mechanical strength of a coat and to make endurance increase into a paint using the above 
resin binderwhen applying on a base with ferromagnetic powdera hardening agent of polyamine or a polyisocyanate 
system is usually added further. 

[0028]ln composition of above-mentioned this inventionas magnetic powder used for a bottom magnetic layerit is the 
coercive force (He) 300 - 1000 Oeand a thing beyond 70 emu/cc is suitable for saturation magnetization (Ms). As 
magnetic powder which has such the characteristica metal powder and tri-iron tetraoxide powder which use iron as the 
main ingredientsfor examplegamma-ferrite powderCo conversion gamma-ferrite powderchromium dioxide powderiron 
nitride powderetc. can be used. And the particle diameter A thing of 0.3 - 1 .0 mum is suitable. 
[0029]As usable magnetic powderan upper part magnetic layer has metal powder or hexagonal ferrite powder which 
makes iron a subject. As metal powder which makes iron a subjectfor example Fe-Al metal powder and Fe-Ni metal 
powderFe-aluminum-P metal powderFe-nickel-Si-Al metal powderFe-Si-aluminum-Mn metal powderFe-Mn-Zn metal 
powderFe-Co-Ni metal powderFe-Co-nickel-Cr metal powderFe-Co-nickel-P metal powderetc. can be raised. 
[0030]Especiaily hexagonal ferrite powder tits this purposeand M type (Magnetoplumbitetype) or W type hexagonal 
systemA Ba ferriteSr ferritea lead ferriteCa ferritesthese solid solutionsor an ionic substitution object shown by a lower 
formula can be used. 

[0031]Ma 0-n(Fe,. x Mb x ) 7O3 (among a formula) Ma expresses any one sort of elements of BaSrCaand Pband Mb 
expresses CoZnnickelCuMgMnlnTiSngermaniumZrHtVNbSbTaCrMoand at least two sorts of elements chosen from a 
group of Wamong these one sort is Nb. n expresses the number of 5.4-6.0. In more detail As hexagonal ferrite powder 
used for this invention What was replaced by Nb which are divalent metal and pentavalent metal in some Fe atoms 
which are the composing elements of these optically uniaxial hexagonal ferrite crystalsOr what was replaced by Sn 
atom of the range of 0.05-0.5 individual per further I chemical formula is suitableand coercive force the amount of 
substitution. It is considered as quantity used as 500 - 3000 Oe. 

[0032]Divalent metal carries out an operation which mainly reduces coercive force of hexagonal ferrite powder in a 
proper range among substituted elementsand Nb of pentavalent metal carries out an operation which increases 
saturation magnetizationand Sn of a quadrivalent metal carries out an operation which makes change of the temperature 



characteristics of coercive force small. 

[0033]In a hexagonal ferrite used for this inventionit is divalent metal. (M n ) And although the proper amount of 
substitution of pentavalent metal (M v ) changes with combination of M n and M v the amount of substitution per chemical 
formula of M - in general - They are 0.5- 1 .2 pieces. 

[0034] When a relation of the amount of substitution of these substituted elements is foundfor example about an 
ignition-magneto plan byte type Ba ferritea chemical formula of the substitution product is expressed with Ba Fe, 2 . ( x + Y 
(+Z)) M X M ^(M z ) 0| 9 . Herexyand z are the amounts of substitution per chemical formula of M n M v and M IV element. 
Since M M and M v are divalentpentavalenceand tetravalencerespectively and Fe atoms replaced are trivalentif 
valence compensation is taken into considerationrelation between y = (x-z) / 2 will be realized. That isthe amount of 
substitution of M v is uniquely determined from the amount of substitution of M Il and the amount of substitution of M ,v . 
[0035] When using Sn as an M ,v elementan appropriate range of the amount of substitution is per [ 0.05-0.5 ] chemical 
formula of a hexagonal ferrite. It is the range of an individual. 

[0036]It may replace with the above-mentioned Sn and Ti of the same valence may be used. 

[0037]Many show a needlelike crystalline form and the particle diameter is expressed with a metal powder which uses 
as the main ingredients iron used for an upper part magnetic layer in this invention with the length of a major axis. 
Desirable mean particle diameter of a metal powder used by this invention is the range of 0.05 to 0.3 micrometer. 
[0038]The above-mentioned hexagonal ferrite powder is a hexagon-head tabular single crystaland the particle diameter 
is expressed with the length of a diagonal line of a hexagon-head plate surface. Desirable mean particle diameter of 
hexagonal ferrite powder used for this invention is the range of 0.01 to 0.1 micrometer. Since magnetization and 
coercive force decrease in less than 0.01 micrometer in particle diameter of these magnetic powder and a record 
reproduction output of a magnetic recording medium declinesit is not desirable. On the contraryparticle diameter Since 
an improved effect of a short wavelength record reproduction output not only becomes smallbut a noise at the time of 
record reproduction will become remarkably large if 0.1 micrometer is exceededit is not desirable too. 
[0039] As for coercive force of metal powder concerning this inventionand hexagonal ferrite powderit is desirable that it 
is within the limits of 500 - 3000 Oe. Since writing of a signal by the usual record reproduction head will become 
difficult if a record signal [ in / Oe / less than / 500 / in coercive force / a recording medium ] stops remaining enough 
and exceeds 3000 Oeneither is preferred. 

[0040] Between a bottom magnetic layer and an upper part magnetic layeran interlayer aiming at the adhesive property 
of both layersimprovement in the various characteristicsetc. may be providedfor exampleand it may be made film 
constitution of three or more layers. 
[0041] 

[Function] in this inventionsince it has a bottom magnetic layer of low coercive force and the rate of high saturation 
magnetizationand an upper part magnetic layer which contains high coercive force and the diameter magnetic powder 
of a granule by a high filling factorthe medium excellent in the both sides of long wavelength record and short 
wavelength record is obtained. 

[0042]In the upper part magnetic layer concerning this inventionsince that by which the molecular weight was limited 
to the predetermined range as a resin binder including the adsorbent high polar group of a sulfonate group etc. is 
chosenthis resin binder often sticks to magnetic powderand helps distribution of magnetic powder. Thereforea metal 
powder and hexagonal ferrite powder Even if the addition of the resin binder to 100 weight sections is a remarkable 
small quantity as compared with the case of the magnetic layer of a usual magnetic recording medium called two to 10 
weight sectionmagnetic powder may fully be distributed. 

[0043]And when resin content was limited as mentioned aboveusing the magnetic powder of the diameter of a granuleit 
was found out that a lot of lubricant can be added as compared with the former. 

[0044]Since the lubricant added in these large quantities is held in the gap between the magnetic powder which the 
resin binder was originally buryingit does not gush to a paint film surface by environmental variationssuch as 
atmospheric temperature. It is pressed by the head at the time of record reproductionand the adequate amount is always 
supplied to a medium surface. Thereforethe addition effect of the lubricant which covered the long time and was 
stabilized is demonstrated. 
[0045] 

[Example]The details of this invention are explained based on an example below. Explanation general to this invention 
is added in advance of an example. 

[0046]The magnetic paint for bottom magnetic layers used for the magnetic recording medium of this invention is 
produced by distributing magnetic powder further using a ball milla Sand grinderetc. after mixing magnetic powdera 
resin binderand an organic solvent. As an organic solventtoluenexylenecyclohexanonemethyl ethyl ketonemethyl 
isobutyl ketonenitropropaneetc. are raisedit is independent in theseor several sorts can be mixed and used here. In order 
to raise the mechanical strength of a coat and to increase endurance at this timethe hardening agent of polyamine or a 
polyisocyanate system can be added in a paint. As mentioned abovethis invention is defined as a resin binder with the 
total amount of the resin binder added at the time of distributionand this hardening agent added in advance of spreading. 
By requesta dispersing agentabrasive soapa conducting agentetc. which are mentioned later can be added to the other 
pans of a hardening agent. 

[0047] As a dispersing agent for distributing the magnetic powder of a bottom magnetic layer or an upper part magnetic 
layer in a resin bindera negative ion system surface-active agenta positive ion system surface-active agentor a non-ion 



system surface-active agent can be used. In theseespecially the NONIFE Norian ester system and lecithin of phosphoric 
acid are effective as a negative ion system surface-active agent. In the mixing step of magnetic powder and a resin 
binderachieving equalization of distribution is also performed by adding a silane coupling agent or titanium coupling 
agent other than such a dispersing agent. 

[0048] As opposed to the upper part magnetic layer or bottom magnetic layer concerning this inventionFor exampleit is 
usable in the abrasive soap which consists of with a Mohs hardness [such as TiO 2 and alpha-Fe 2 0 3 Cr 2 0 3 alpha- 
aluminum 2 0 2 SiO 2 and SiC/ of five or more ] inorganic powder. 

[0049]In a bottom magnetic layerconductive powdersuch as carbon biacktitanium oxideand tin oxidecan be added by 
request further again. 

[0050]As a nonmagnetic base concerning this inventionpolyester filma polycarbonate filma polyimide filma poly 
sulfonate filmetc. can be used. And it is desirable to form the back layer containing conductive powdersuch as carbon 
blackin the field of the side which does not apply the magnetic paint of this base surface. This back layer plays a very 
important role for preventing generating of the static electricity in a base sideraising performance traverseor preventing 
blocking with a magnetic layer etc. Thereforethis back layer is produced so that it may usually have the surface 
resistance below 10 6 ohm. The surface nature of the above-mentioned back layer is also dramatically importantand it is 
desirable to produce the surface roughness measured with the sensing pin-type surface roughness plan so that it may be 
set to 0.05 micrometer or less by the ten-point average of roughness height Rz. 

[005 l]ln the magnetic recording medium of this inventionin order to raise the adhesive strength of the magnetic layer 
of an upper part magnetic layer and a bottom magnetic layer and for this to improve the endurance of a mediumthe 
plasma treatment to the foundation layer containing the carbon black etc. which were applied on the base side or the 
base side is remarkably effective. Such a foundation layerand a bottom magnetic layer and an upper part magnetic layer 
are also producible by coating once by a three-layer coating slot die coater. 

[0052]if it hits producing the paint for upper part magnetic layers - an upper part magnetic layer -- public funds -- 
mixture dispersion of the magnetic powdersuch as group powder or hexagonal ferrite powderis carried out into a resin 
binderan organic solventand the various additive agent mixtures mentioned above. In this mixture dispersion processit 
is important to distribute magnetic powder uniformly in a resin binder. 
High restoration-ization into the magnetic layer of magnetic powder is attained by this. 

Since a record reproduction noise decreases and the surface nature of a magnetic layer is improved so that distribution 
becomes unifonna short wavelength output increases. 

[0053]The method of kneading the above-mentioned mixture beforehand as a method of obtaining uniform 
distributionand distributing this kneaded material with a ball mill or a Sand grinder further is effective. Hexagonal 
ferrite powder is manufactured with a glass crystallization methodand when obtained by the slurry regime probed 
underwaterit can also knead by adding a direct aforementioned resin binder and additive agent to this slurry. This 
kneading method is usually called the flushing processand since a resin binder molecule or a dispersing agent molecule 
can be made to stick to a powder surfacewithout being influenced by the agglutination in the drying process of 
magnetic powdervery uniform distribution can be aimed at easily. 

[0054] After drying under decompression or taking out as dried powderadding an organic solventthe kneaded material 
obtained with the above-mentioned Mushing process adds an organic solventmoves it to dispersion devicessuch as a 
Sand grinderand is distributed still more uniformly. 

[0055]Subsequentlyafter the magnetic paint which ended the dispersing process passes the filter for filtrationit adds a 
hardening agent like polyisocyanate and is applied on a base by the usual coating methodssuch as reverse 
coaterphotogravure coaterapplicator coaterand a slot die coater. 

[0056]Also in thesethe slot die coater is suitable for the purpose of this inventionand can apply simultaneously an 
aforementioned bottom magnetic layer and upper part magnetic layer. That it is simultaneous here considers that this is 
simultaneouseven if some time progress is while meaning applying the upper layer and applying each classbefore the 
organic solvent of a coat evaporates and finishing dry'mgafter applying a bottom layer coat as stated also in advance. 
Soit is not necessary to necessarily pack the slot die for simultaneous spreading into one. 
[0057]Before the organic solvent in a film evaporatesorientation of the multistory coating film given on the base 
through above-mentioned paint-izing and application process is carried out so that it may be led in the orientation 
magnetic field of the longitudinal direction of a base sideor a perpendicular direction and the easy axis may turn to the 
contained magnetic powder in the desired direction of an orientation magnetic field. 

[0058]Perpendicular orientation arranges vertically a n pole iron core and a south pole iron coreand is performed by 
passing a base side at right angles to the magnetic field produced between this iron core. Longitudinal orientation is 
performed by passing a base between the like poles of the iron core made to counteror making the center of a solenoid 
(air-core coil) pass a base. In the magnetic field in an orientation stagewhen the organic solvent which remains in a coat 
is removed and a coat comes out of the inside of a magnetic fieldit is desirable that it will be in dryness. As an 
elimination means of the organic solvent in a magnetic fieldthere are a hot platen and a steamy suction unit or hot wind 
sprayingthe exhaustetc. 

[0059]After smooth surface-ization is performed and a cure is further carried out in the calendar after desired 
orientation treatment was performed to the coating film through the process described abovea slit is carried out to 
desired width and the magnetic recording medium of this invention is obtained. In the magnetic recording medium of 
this inventionwhen the state of the cut surface in a slit process is important and a slit means is unsuitablea cracking 



I 



crack arises in the magnetic layer surface near the cutting partand disorder arises in a record reproduction pictureor 
running durability deteriorates. Such a problem is solvable by performing a slit using a laser beam. 
[0060]The concrete example of this invention is described below. 

[0061]Example 1 - as a <paint for bottom magnetic layers> material firstfollowing material composition thing: - Co- 
gamma ferrite powder . (He 650 Oenumber-average-particle-diameter [ of 0.5 micrometer ]and specific surface area 
d=40 m 2 /g) 100 weight-section carbon black (mean-particle-diameter [ of 0.02 micrometer ]and specific surface area 
d=200m 2 /g) 5 weight-section sulfone group content urethane resin . (Molecular weight Mw = Sulfonic acid ) [ 30000] 
Na group content 0.3 mmol/g 8 weight-section vinyl-chloride-acetate resin (Mw = 20000carboxyl-group-content 0.4 
mmol/g) 4 weight-section soybean oil lecithin The amount part stearic acid of duplexs The amount part butyl stearate 
of duplexs . The amount part cyclohexanone of duplexs / methyl-ethyl-ketone (l/l) partially aromatic solvent 30 It is 
******** in a kneader about weight section:. 

[0062]And after performing kneading for about 30 minutesit is a partially aromatic solvent same as the above further. 
1 50 weight sections were addedit diluted with the dissolverand the Sand grinder distributed further. The obtained paint 
is pore size. It is the coronate L (trade name: 50% of tolylene diisocyanate system hardening agent dilution) to the Co- 
gamma ferrite powder 100 weight section in the paint after letting a 0.6-micrometer filter pass. 1 .0 weight section was 
addedit mixed and this was made into the paint for bottom magnetic layers. 
[0063] 

As a <paint for upper part magnetic !ayers> materialThe following material-composition things: CoTiNb substitution 
barium ferrite powder (He 1000 Oenumber-average-particle-diameter [ of 0.05 micrometer ]and specific surface area 
d= 38 m 2 /g) (sulfonic acid Mw=l0000) 1 00 Weight section sulfone group content urethane resin Na group content 0.5 
mmol/g 6 weight-section Gafac RE-610 (trade name: - a phosphoric ester system surface-active agent.) The amount 
part stearic acid of Toho Chemical Co. Ltd. make duplexs 3 weight-section alumina (mean particle diameter 0.4 
micrometer) 3.5 weight-section cyclohexanone / methyl-ethyl-ketone (1/1) partially aromatic solvent It is ******** in 
a kneader about 25 weight- sect ion:. 

[0064]And partially aromatic solvent same as the above after performing kneading for about 30 minutes 170 weight 
sections were addedit diluted with the dissolverand the Sand grinder distributed further. Barium ferrite powder 100 in a 
paint after the obtained paint lets a pore size 0.3micrometer filter pass As opposed to a weight sectionCoronate L(trade 
name: 50% of tolylene diisocyanate system hardening agent dilution)2.0 weight sectionand butyl stearate 1 .0 weight 
section was addedit mixed and this was made into the paint for upper part magnetic layers. 
[0065]The conductive paint containing carbon black was applied on the polyester film (layer thickness of 1 1 
mi ^meters) applied to the rear facesupplying each paint <the object for bottom magnetic layers> obtained aboveand 
<f< upper part magnetic layers> to each slot die coater arranged in this order. It controls by the amount of supply to a 
6u id the thickness of each coating film is a bottom magnetic layer. 2.5 micrometers Upper part magnetic layer It was 
me ; to be set to 0.5 micrometer. To the inside which the obtained two-layer coating film does not dry The inside of 
th< glenoid which has generated the magnetic field intensity of 6kOe was passedand vaporization ****** of the 
orj lie solvent was carried out. 

[0l 3]Thusafter settling the obtained coating film for four days into 40 ** cure oventhe slit of it was carried out to 8- 
mi vidth tape shape. About this medium samplesurface rough nessrecording reproduction characteristicsa S/N 
rat ;till durabilityand jitter properties were evaluated. The evaluation result is mentioned later. 
[01 7]Fe-Ni metal powder (He 1500 Oenumber-average-particle-diameter [ of 0. 1 5 micrometer ]and specific surface 
an d =50 nr/g) is used instead of Co in <the paint for upper part magnetic layers> of example 2 Example 1 Tiand Nb 
su itution barium ferrite powderAnd the loadings of sulfone group content urethane resin were made into 8.5 weight 
se< Dnsand also paint-ization was performed like Example 1 . 

[01 $]And the obtained paint is pore size. Barium ferrite powder 1 00 in a paint after letting a 0.3-micrometer filter pass 
As sposed to a weight sectionCoronate L (trade name: 50% of tolylene diisocyanate system hardening agent dilution) 
2.( /eight sectionsmyristic acid 1 .5 weight sections and butyl stearate 1 .0 weight section was addedit mixed and this 
ws nade into the paint for upper part magnetic layers. 

[0i )]The paint for upper part magnetic layers obtained above was used instead of the <paint for upper part magnetic 
Ia\ s> in Example land also 8 mm of two-layer coating mold width tape was produced like Example land evaluation 
wc presented with this. 

[0i 3] Loadings of sulfone group content urethane resin in <the paint for upper part magnetic layers> of example 3 
Ex iple 1 Six weight sections It replaces with the amount part of duplexsStearic acid About three weight sectionsit is 
stc ic acid. The amount part of duplexsand myristic acid It replaced with three weight sectionsand also 8 mm of two- 
laj coating mold width tape was produced like Example land evaluation was presented with this. 
[0i I ]Co in <the paint for upper part magnetic layers> of example 4 Example I Tiand Nb substitution barium ferrite 
po lerlt replaces with CoTiNband Sn substitution barium ferrite powder (He 500 Oenumber average particle diameter 
0.( > micrometerspecific surface area d= 40 m 2 /g)Thickness of an upper part magnetic layer 0.3 micrometer Slit width 
\K : was considered as the inchand also two-layer coating mold tape media were produced like Example 1 and 
ev lation was presented. 

[01 >] Loadings of the stearic acid in <the paint for bottom magnetic layers> of example 5 Example 1 The amount part 
of plexs It replaced with five weight sectionsand also 8 mm of two-layer coating mold width tape was produced like 
E> lple 1 . And evaluation was presented with this like Example 1 . 



[0073]The sulfone group content urethane resin 1 0 same weight section as what was used for the <paint for upper part 
magnetic !ayers> of example 6 Example IThe mixed liquor which consists of myristic acid modified silicone system 
lubricant (molecular weight abbreviation 1000) 10 weight section and cyciohexanone/ methyl-ethyl-ketone (1/1) 
partially aromatic solvent 30 weight section was prepared. 

[0074]Use this mixed liquor as a paint for interlayersand it was made to be supplied in the middle <the paint for bottom 
magnetic layers> of a three-layer coating slot die coaterand for <the paints for upper part magnetic layers>and also 8 
mm of two-layer coating mold width tape was produced like Example 1. Howeverit is an interlayer's thickness at this 
time. It was made to be set to 0.2 micrometer. And evaluation was presented with this like Example 1. 
[0075]Alumina (mean particle diameter 0,4 micrometer) under <paint for upper part magnetic layers> presentation in 
example 7 Example 1 It replaced with thing 4 weight section with a median size of 0.25 micrometerand also 8 mm of 
two-layer coating mold tape was produced like Example 1 . And evaluation was presented with this like Example 1 . 
Loadings of the stearic acid under <paint for upper part magnetic layers> presentation in the comparative example 1 
and two Examples 1 and 2 Three weight sections were replaced with the amount part of duplexsand also 8 mm of two- 
layer coating mold tape was produced like Examples 1 and 2 respectively. And evaluation was presented with this like 
Example 1 . 

[0076]Stearic acid under <paint for upper part magnetic layers> presentation in comparative example 3 Example 3 The 
amount part of duplexsand myristic acid About three weight sectionsit is stearic acid. It replaced with the amount part 
part of duplexsand also 8 mm of two-layer coating mold width tape was produced like Example land evaluation was 
presented with this. 

[0077]Addition of the coronate L to the paint obtained by making the addition of sulfone group content urethane resin 
under <paint for upper part magnetic layers> presentation in comparative example 4 Example 1 into one weight section 
8 mm of two-layer coating mold tape was produced like Example I except having considered it as 0.5 weight section. 
And evaluation was presented with this like Example 1. 

[0078]8 mm of two-layer coating mold tape was produced like Example I except having made into three weight 
sections the addition of the coronate L to the paint obtained by making the addition of sulfone group content urethane 
resin under <paint for upper part magnetic iayers> presentation in comparative example 5 Example 1 into 1 2 weight 
sections. And evaluation was presented with this like Example 1. 

[0079]Thusabout 12 sorts of obtained above-mentioned multistory coating mold tape samp lessurf ace 
roughnessrecording reproduction characteristicsa S/N ratiostill durabilityand jitter properties were evaluated. The 
evaluation result is shown in the next table t . In measurement of recording reproduction characteristics and a S/N 
ratioS-VHS and 8 mm of high band deck were used. 
[0080] 
[Table 1] 

[0081] 

[Effect of the Invention] As explained abovein this inventionthe addition is reduced by choosing appropriately the kind 
and quantity of a resin binder in an upper part magnetic layer. 

Thereforethe dispersibility of magnetic powder is improved and a lot of lubricant can be included in the state where it 
was stabilized in the upper part magnetic layer. 

Since it is stabilized under various operating environments and sufficient lubricant effect is demonstratedalso when an 
upper part magnetic layer is made thinthe surface and the interface of upper part bottom both magnetic layers can be 
made smooth. 

[0082]Thereforeaccording to this inventionit has the thin smooth upper part magnetic layer to which the dispersibility 
and the filling factor of magnetic powder were raisedand the outstanding magnetic recording medium with which the 
running durability stable under the extensive operating environment was also secured is obtained. 
[0083] 
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S***±E©J: 5 (Cine LfcUftlCl** 8£*U:ttR L 

[0 0 4 4] cn6<D#«iC3illOLfciH»»J«s 
»/^>^tfa«6T^fc«ffil»IB<DIHII«tc«»*tl*fc 

[0 04 5] 

[0 0 4 6] *8ti©ttftEaft{*.i^rSTflB«1!l: 
JB ffiffittSKH:* ttttffl <t gjflg/ > $f £ Eas&ai <b * 

;u>rhx -hnT'o/x'vfeifjb^ifeti, cine** 

•(+5/C461C, m.nWCtfi)T~>&ZWttfi)<(Vi/7 
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aar saa/ uy?t, attests o xm&t % z. <d 
mmt<r)®mzi>oTfemzn%<, afuwoaarstc 

[0047] TtjisttSs &zwt±mw,&m<DW&m 
a-fa-vaaasttak m-tfyxsmf&vm* 
ne<D*T\ a** >mftm%mit lt'j vmmj- 

SSW*? 1 * -y 7'J V^fflSatoTSC «fc fc <fc oT 

[0 0 4 8] *8WK#fri>±«ttjI£3lMiTffiiJ5& 
14SlC*tLTtt, fc<!:^«'Ti02 , a-Fe2 O3 , Cr2 
O3 , a-Al2 02 . Si 02 . SiCSif. ^-XSgS 
W±<&aaa*fr5fc3WB9Jtfffi«pr«7?fc3. 

[0 0 4 9] TfHHSJUctt* *SlcSfcmafcJ:-3 

[0 0 5 0] LTli» *°U 

c *LTc<oaf*aa<Jx mitmnzmm 

/w*aa. s#iHT©»*a©«afe*i»jhLfcu. a 

mmm?& u s fisftseoaaa? tfpaa&tifcaa 

*B£6\ 10j£*F*3ffl;rRzm05fjin JiTFifc-SJ^Kft 
[005 1] ifcaaoaSEaaafcij^T. 

±a«aa fc j: xfTwamm ®aaa<z>aaaa * 
wtmm±\zm& Ltcti-tfy ? ? ? ? % a *$tsT 

Ttmt. TflJBHt*. fe«fetf±ffl«ttJitt«fcx 3J1 

m.vxu-j h^-ru— 1 HM'JTH^-r&c: 

[0052] ±«attaaa»*fn«Tstc*fc-3T 
ttx ±««ttaaaBi»*a4wiAjMia:7 17-f h 
afttfoaaa*, mwuy^s mmmi ts&v± 
m Lfc*aasiiDwad*f ica^»«*#* 0 c ©as 
»»ie(cfiLN7-fiBaotts att*8«aa/S-f>*"* 

(ctfej— (c^UtTt^^c: ^ ^ . ctucjcoTKttaa) 



[0 0 5 3] tt-tt4MR*ff««S& LTtt, ±IBL/c 
»J£ in * T£«£ fc c a -5 Z. 1 t> T$ §0 z (ommfciz 

®%7z>-y -/yvmm wrtiTfeu » a&aoaaxg 

(cfett*Wfcffffl©»»*»»*ri=» f»i*as(caa/t 

SOT, ®46TiSl-^7J^g^lc|li,iri:^T$^ <> 
[0 0 5 4] ±E75'y->V^aT»fcffl«lWi» *« 

[0 0 5 5] *^T»»ia*»7 Lfc«tta«». a 

[0056] cmew^Tt). xpy h^-rzi 
a wo a wca l t *j y , miw>T9m'&.m fe * tf ±« 

it, jfetcta^fc^dtc. T«wa»*aftL.fc«, a 

aft-r*ct**i»u *a*a«-r*H(c*^©ftB 

fi5ffl£DXP-y h^-rtti&fLt.— Picket 46Si^g«Zj: 
[0 0 5 7] ±IBL7i:^»<b&eO : li:^fiiIfi^TS 

#±u:js* tifcaaa*a«s a* ©aaawzya* l 

[0058] sbbau, NfiisK'utsast'ut^aa 
icEa^-y-. c®a<Mnc£^«wid:aaicaiMH* 

■&fea»ixoraawica(**aa*-sfc»;s vuy-r k 

3o Eipi^i4>oaai^?uan(t>(caar%aMi^ij 
tf*«*tu aatiatiin«a«aicttiutKa&«:« 
z.t&mz li\ aa^T(oaaaao!>aa#a^: lt 
tis ai&£j:tHiaa3iaBs a«t^anaiM4^aj: 

[0059] jjLha^^ia^aTaaHicwaoBfii 
6ic+ n-Tzntc&s mscomcx >j v h ■$ n*aw© 
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y» v i-&m^®®?&z>m-£\,zit. mmmt® [oo6oi &.T*%w<DM ! w$)%nmmfc-o^Tmw 
mfiM<\viLtf%itLtc>) tZo z(D£?%m [oo6i] nmmi 
*?s <T®m&mmmH>tm£ lt. &.T(Dttm®f$,yn : 

Co- i/717-fhSt 

(He 650 Oe,m¥-£>ft&. 0.5pm.ttaSWd=40 m2 /g) 100 MSSB 

ft - V I '=y -V 0 ( ¥fc)*5£0. 02 m m, J£fi®«d=200m2 / g ) 5 aggp 

(#?§ Mw = 30,000, Xll>*y& Na S a &m 0.3 mmol/g) 8Smgfl 
tmemWi ( Mw = 20,000, ti)lt^^m^m. 0.4 mmol/g) 4Mg|5 

X^7"J>& 2S«g|5 

i/<7n^*V-yy/*?i\siL?)\,'r\~> (1/1 ) >g^g"J 30 Mg|S: 

fcx-^tCftU&t,-,, Co- y7i7^ h»100 IfigfllCttLTHO^-hL 

[0 0 6 2] ZLTm30ftffl : MMZ'ii?tc<Di5. * Sfc : h U U>5*<f V*sT+- Y &iMbffJ50%tt& 

iKT^-fX 0.6fim ©7fn>*£jIL/c©5* ^¥4*<D [0 0 6 3] 

<±«14JIfflM?4>tt¥4<>: LT. WT<Dt*B«JS» : 
Co, Ti, NbS&A'J^Z»-7x7-f h*» 

(He 1,000 Oe,lil2p^I0.05Mm.tk^Sa d= 38 m2 /g) 100 fimgP 

(Mw=10, 000, 7.;U* Na Sa*** 0. 5mmo I /g) 
Gafac RE-610 

(iSq d d^ : 'J>«xx?)WRffiiij§tt»Js S8Mfc**t«) 2fiMSB 
X^UVK 3MSSP 
7 7 ;US^ _ (¥*D*>MI 0.4pm ) 3.5M35 
->^Q/\*+fy>/^^;Ux^>b^h>(1/1 );l^j§9J 25MSP: 
*=-*r*Kffy&&. [0 0 6 6] £<D&olCLT®*>tltcmizmte. 40°C(D 

[0064] *LTft)3 0tt : ,m*fi?tc<Di5. R|±S *a7 7 7|— 7V+lC4BH»flLfc05 8maMx-'7!K 

£-;§ay i7os«B*jto5iT7vy;i/M'r«Ru +»->k lauvn/c, c©«H*t*8ii:oi,^ mmmz. ib 

-fX0.3/jm (D7-f Jl/$£jIL/c&, MW^M'U^/a £ SMIL ft: „ *©l¥«SJItCO^TW£3r£>o 
7i7-f hffilOO MSWCfcfLT. PP*-hL(iSi£ [0067] HMO 2 

4: h U UVv/W^T 7 ^— h»«{b»J50%»R*) 2. j|JS«i o<±ffl»ttJiffla»>tc*j«-*Co, Ti, NbE 

OMMgP, fc^ci^UX^U-h I.OHflMrtox. £A'J ^1*7x5^ H9©«t>ytc Fe-Ni&JM»* (He 
TmSL. £tl*±mmtemmmmtLTzo 1,500 Oe,3&¥£j*SS0. 15|um,tt3IEffl d =50 m2 / 

[0065] &L±T*nit<T9m&Mm>* *5 «fctf<± g) fcffifB U ibOXjl/^Vlt*^ VM»<DE£ 

ffl5ttttJBffl>©*ffi»*Cfl!)iefifT?EllLfcf-tl^tia) §£8. 5fifigP(c LfcffeliSfflffll 1 <t|5]*f K^Mb£fc 

*Py H$f-fa-*U:0»gLOO» A-r/7^77^? d&oft:, 

a'fe^fl1taif4^»®lcaftL7c?KUX^7 1 )b7'f;l//» [0 0 6 8] f LT> »SftfcSm«» -f7t<X0.3 

(lH^llfim ) ±lcMfl3Lfco ^tt^tiW^lfcfllWJI <D7-r /l/$£ilLfd£> I^?)/\* l J'?A7i7'f 

ftttjT'f'NOfttgSTfflaU Til&ttH 2.5fim . ± h*»100 MSGKALT. □□*-FL( : HJ 

fflHttJB 0.5/ia tftSi^lCLfe. Il6tlft2ltt U> 5>-f V'sTi— hSH8Mfcai50%SIR*) 2.01S 

ft:. <fc Lfco 
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co 0 6 9] vLfemc±mmmmmte* mmmi 

[0 0 7 0] HSS0I3 
t7U>1 3fiffigP£. Xt7'J>M 2fiMgBfc<£l>5 
Lfc. 

[007 1] H8S0IJ4 

&jVJVk7x : 7'( hWks Co.Ti,Nb,Sn mtktVJVk 
7i7^f h»(Hc 500 _.0e.ftq«aeS 0.045Mn,JtS 
®fi d= 40 B)2 / g ) KfiAs ±ffliJ^ffli0JI^£ 0.3p 

n » mi/2 o^^Lfcftetiiijsfiiji tmmz 

[0 0 7 2] Htt0l|5 
*J6#J 1 cD<TiiJKttlffl^if4>lcfclt^X7 1 7'J 
tf)I3£ffi 2fi«g|5£ 5m*SU:tt;tfcflMiSS«fi0!l 1 til) 
2JHfcftSS8M<l7-7*fHRILfc. tLZ 

[0073] mmm6 

nmmi <D<±®m&i§mm.m>izm^tc ! $><Dtmcx 

->u a ->»»»»] (ftTStt i.ooo) ioSSSPx fc<fc 

[0074] zomsxiZwsmmmmtLzmmu 
smmvxay h?-<zi-f(D<TMm&mmmm>£ 

«tts HSS0J1 <!:|5ltllcLT2^^fl5iy8imniti7 1 -^ 
fBHLfc. ft/cL E©£*4»HMI0IWWi 0.2pm <!; 

[0 0 7 5] H8S0J7 



* 0.4pm) £;*v ; 7 7 Vg0.25pm <Dt<04 

8H?-7*fHHLfc. ^LTIIffiffll tlWltilcciti* 
ttlRflK 2 

Hfl&flJK fe«ty'2(c33lt-5, <±«KttJifflaR>li 

^./cffitts f-tlftlSttflil. *>J:0 : 2<h|I]*iU:LT2 

fcC*l*ff«tf:«tLfc. 
[0 0 7 6] ttRffl3 

'J>® 2mm&3S<£Z}~>)X*>M 3Mgtf£. 7. XT' 
'J>B? 2fiSBB(Cft*fcfl!!liltffifl1 tmUlcLZ, 
2l«M!8«|f-/tWIU Cft*fF«C«L 

[0077] itmm 

fc^lcWr^nP^.- h L£>;Ittn*£ 0. 5MSP<!: L 

[0078] ttmms 

nmm i iz*niz<±mmvt®mmm>mm'p<Dxii,* 
>as** ymmvmmznmwwt u »en 

L/c, 

[0 0 7 9] CCD^dKLTifStl^lSMMftl^ 

-zfummizi^z, mmmz. lasssisik s/n 

S/N ik(D;l£lc*/c-3T«. S-VHS &&T}lUl\y K8 
mmx-y+^UfflL/ho 

[0 0 8 0] 

[«1] 
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K ® 




52&f?£fcB?](dB) 


S/N 




X7 9 






X-l.ifim A-0.5wm A-0.5^m 25°C, 6096RH 




wmi 


0.020 


0.0 


+0.5 


+0.0 


120 MXt 




wm\2 


0.012 


+1.0 


+0.5 


+0.0 


120 




mm\3 


0.015 


+1.0 


+1.0 


+0.5 


120#JEA± 




mm\4 


0.015 


♦0.5 


+0.5 


+0.5 


120 %¥Xt 




-mm 


0.012 


0.0 


0.0 


0.0 


120 WXt 




warn 


0.015 


-0.5 


0.0 


0.0 


120 #Rt 




mmi 


0.015 


0.0 


+0.5 


0.0 


120 MJ± 




\ami 


0.025 


0.0 


0.0 


0.0 


45 # 




\m&\2 


0.030 


+0.5 


+0.5 


0.0 


40 # 




mm3 


0.035 


+0.5 


0.0 


0.0 


25 # 


* 


mm4 


0.035 


+0.5 


+0.5 


0.0 


5 # 


* 




0.045 


-1.5 


-2.0 


-1.5 


SO # 


* 



[008 1] 



46, ±§J«1fJI£»< Lfcif^KtK ^S^±fJTfJM 

[0082] Ltctfr>z*mmc<s:tu£. w&mw®. 

[0083] 



7DV h^-v^^S* 
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«HS5JII»JII*Slp*E^lRlJR2l»n Slfi 



